The butadiene metabolite, 1,2:3,4-diepoxybutane, induces micronuclei but is only weakly mutagenic at lacI in the Big Blue Rat2 lacI transgenic cell line.
1,3-Butadiene (BD) is a genotoxic carcinogen that is bioactivated to at least two mutagenic metabolites, 1,2-epoxybutene (EB) and 1,2:3,4-diepoxybutane (DEB). We investigated the mutagenicity and induction of micronuclei by DEB in vitro in Rat2 lambda/lacI transgenic fibroblasts (Big Blue Rat2 cells, Stratagene, LaJolla, CA). Assays for mutagenicity and micronuclei induction were carried out at concentrations of 0, 2, 5, or 10 microM DEB for 24 hours. Exposure of cells to these concentrations of DEB resulted in approximately 100, 50, and 10% survival, respectively, compared with media controls. In independent replicate experiments, no statistically significant increase in lacI mutant frequency was observed in Rat2 cells at any of the DEB exposure concentrations when compared to media or solvent controls. However, regression analyses indicated a trend toward increasing mutant frequency with increasing DEB exposure concentration. Experiments to examine the induction of micronuclei by DEB revealed a concentration-dependent increase in micronuclei in Rat2 cells following exposure to DEB. These results indicate that DEB induces micronuclei in the absence of detectable gene mutation at lacI in Big Blue Rat2 cells. The induction of micronuclei but only weak mutagenicity at the lacI transgene is likely due to the poor recovery of deletions using this lambda shuttle vector system, demonstrating the need to investigate multiple endpoints of genotoxicity when considering the mutational activity of a compound.